Effects of recombinant human leptin administration on hepatic lipid metabolism in yellow catfish Pelteobagrus fulvidraco: in vivo and in vitro studies.
The present study was conducted to investigate the effects and mechanism of leptin influencing lipid metabolism in yellow catfish Pelteobagrus fulvidraco. To this end, hepatic lipid (in vivo experiment) and intracellular triglyceride (TG) (in vitro experiment) content, the activities and/or expression level of several enzymes (CPT-1, 6PGD, G6PD, FAS, ME and ICDH) as well as the mRNA expression of transcription factors (PPARα, PPARγ and SREBP-1) involved in lipid metabolism were determined. Using the primary hepatocytes of yellow catfish, specific inhibitors AG490 (JAK-STAT inhibitor) and wortmannin (IRS-PI3K inhibitor) were used to explore the signaling pathways of leptin effects on lipid metabolism. Intraperitoneal injection of recombinant human leptin (rt-hLEP) significantly reduced hepatic lipid content, activities of lipogenic enzymes (6PGD, G6PD, ME, ICDH and FAS) as well as mRNA levels of 6PGD, G6PD, FAS, PPARγ and SREBP-1 genes, but up-regulated activity and mRNA level of CPT-1 and PPARα. Using primary hepatocytes, rt-hLEP incubation also reduced intracellular TG content, mRNA levels of G6PD and PPARγ genes, but enhanced mRNA levels of PPARα, CPT-1 and SREBP-1. Leptin-induced effects could partially be reversed by specific inhibitors AG490, suggesting that JAK-STAT signaling pathways played important roles in the process of leptin-induced changes in lipid metabolism. Wortmannin significantly suppressed the decrease of TG content induced by leptin, reflecting that IRS-PI3K was involved in the leptin-mediate changes as well. To our knowledge, the present study provides, for the first time, evidence that rt-hLEP can increase lipolysis and reduce lipogenesis at the both enzymatic and molecular levels in fish with the combination of in vivo with in vitro studies, which serves to increase our understanding into the roles and mechanisms of leptin regulating lipid metabolism in fish.